Investigation of the electro-coagulation treatment process for the removal of total suspended solids and turbidity from municipal wastewater by A. Bukhari, Alaadin
 
ELSEVIER  
 
Available online at www.sciencedirect.com 
  
ScienceDirect 
Bioresource Technology 99 (2008) 914-921 
 
BIORESOURCE 
TECHNOLOGY  
 
Investigation of the electro-coagulation treatment process for the 
removal of total suspended solids and turbidity from municipal 
wastewater  
Alaadin A. Bukhari *  
Department of Civil Engineering. King Fahd University of Petroleum and Minerals. P.O. Box 1960, Dhahran, Saudi Arabia  
Received 1 November 2006; received in revised form 9 March 2007; accepted 12 March 2007 Available 
online 11 May 2007  
Abstract  
In this work, raw municipal wastewater was electro-coagulated for the removal of total suspended solids (TSS), turbidity, and par-
ticulate BOD using stainless steel electrodes. The removal efficiency of TSS and turbidity is shown to depend on the amount of iron gen-
erated from the anode of the reactive electrode used in this study, when applying the lower currents of 0.05 A and 0.1 A. For such lower 
currents, the results suggested that the removal is consistent with charge neutralization coagulation mechanism. When applying higher 
currents of 0.2 A, 0.4 A, and 0.8 A, the results suggested that the dominant removal mechanism is sweep-floc coagulation as the generated 
soluble ferrous ions are converted to insoluble ferric ions due to oxidation with chlorine generated during the electrochemical process at the 
higher currents. The highest TSS removal efficiency of 95.4% occurred at a current of 0.8 A and contact time of 5 min. The effect of 
electro-coagulation on the removal of particulate BOD was shown to depend on the TSS removal efficiency.  
© 2007 Elsevier Ltd. All rights reserved.  
Keywords: Environmental engineering; Municipal wastewater; Electro-coagulation processes; Electrochemical processes  
 
1. Introduction  
Wastewater treatment serves two main objectives, protecting 
the environment and conserving fresh water resources. Treated 
municipal wastewater is considered, in many major cities of the 
world, as a supplementary water source for several uses such as 
agricultural irrigation, landscaping, industrial activities (cooling 
and process needs), groundwater recharge, recreational and other 
uses (Tchobanoglous et al., 2003). The continued dependence on 
treated municipal wastewater for the previously mentioned uses 
coupled with emerging stricter policies/guidelines for such uses 
prompted scientists and researchers to concentrate in improving 
current treatment technologies and to come up with innovative 
ideas to treat municipal wastewater in an efficient and cost 
effective manner.  
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Biological processes are considered the main method for any 
treatment scheme employed for the treatment of municipal 
wastewater. The biological process depends, among other factors, 
on the concentration of BOD. As the BOD concentration increases, 
the aeration volume and the oxygen requirements increases 
resulting in higher capital and energy costs. Therefore, reduction in 
the concentration of BOD entering the aeration tank would result in 
substantial reduction in the energy requirements. BOD exists in 
municipal wastewater in two forms, particulate and soluble. The 
particulate form of BOD constitutes the major fraction ranging 
from 60% to 80% of total BOD (Stearns and WheleI', 2005; 
Nieuwenhuijzen et al., 2001; HydroQual, Inc., 2005). In 
conventional treatment, primary sedimentation is used to reduce the 
BOD loading entering the aeration tank primarily through settling 
of particulate (suspended solids) BOD. The efficiency of a well 
designed and operated primary sedimentation ranges between 50% 
and 70% (Tchobanoglous et al., 2003). To enhance the removal  
 







